A cure for traffic jams: small molecule chaperones in the endoplasmic reticulum.
Folding in the endoplasmic reticulum is the limiting step for the biogenesis of most secretory pathway cargo proteins; proteins which fail to fold are initially retained in the endoplasmic reticulum and subsequently often degraded. Mutations that affect secretory protein folding have profound phenotypes irrespective of their direct impact on protein function, because they prevent secretory proteins from reaching their final destination. When unicellular organisms are stressed by fluctuation of temperature or ionic strength, they synthesize high concentrations of small molecules such as trehalose or glycerol to prevent protein denaturation. These osmolytes can also stabilize mutant secretory proteins and allow them to pass secretory protein quality control in the endoplasmic reticulum. Specific ligands and cofactors such as ions, sugars, or peptides have similar effects on specific defective proteins and are beginning to be used as therapeutic agents for protein trafficking diseases.